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24 hours, or nearly 100,000 ozs. in all per day. The mean composition of the electrolyte was said to be 10 per cent, free nitric acid, and 17 grammes silver and 35 to 40 grammes copper per litre.
At the Frankfort refinery, where this process is in use,1 the general arrangements are similar to those noted above. The operation is begun with a very dilute solution of nitric acid and with a current of about 300 amperes per square metre (28 amperes per square foot). As the operation proceeds, copper accumulates in the liquid (the silver anodes being only about 950 fine), and reaches about 4 per cent., the silver being about 0-5 per cent., and the free nitric acid from O'l to 1-0 per cent. As the copper accumulates, fresh acid is added, and the current reduced to about 200 amperes per square metre. The E.M.F. required for each cell is 1-4 to 1*5 volts. The anodes are from 6 to 10 mm. thick, and each weighs about 1/5 kilogrammes ; they are completely dissolved in about 36 hours, and another plate is at once substituted, the gold slime being cleared out of the anode bag either once or twice a week. The total capacity of the Frankfort refinery (3,200 ozs. per vat in 24 hours) is about 30,000 ozs. per day, the area occupied by the plant being only 40 feet x 45 feet.
At the Guggenheim Smelting Company, New Jersey, a continuously moving endless silver belt was formerly used as cathode, the deposited silver being brushed off by fixed brushes, so that it fell into a separate tank. The capacity was 100,000 ozs. per day, and the cost, exclusive of superintendence, office expenses and royalty, was stated to be about -| cent per oz.2
At Lithgow, in New South Wales.3 the mud from the electrolytic refining of blister copper, with electrolyte of sulphuric acid, is sifted, washed, heated to a dull red heat and boiled in concentrated sulphuric acid. The residue is then washed, dried and fused with sodium carbonate in a small cupel furnace with the production of bullion which usually contains 12 to 16 per cent, gold and 82 to 86 per cent, silver. This bullion is parted electro-lytically in an electrolyte of silver nitrate solution, a silver plate forming the cathode. The gold is caught as a mud in calico bags, and after being heated with nitric acid, is fused, giving a product usually from 990 to 998 fine. The silver is removed from the cathodes by moving wooden arms as fast as it is deposited. " The detached crystals are collected and fused, the silver being not less than 996 fine.
THE UNITED STATES MINT SILVER NITRATE PROCESS.
In describing the introduction of the gold chloride electrolytic process (described below, p. 474) at the Philadelphia Mint in 1902, the Director of the United States Mint and Dr. D. K. Tuttle, the melter and refiner, dwelt on its limitations, and observed 4 that " the ideal refinery plant for a mint would be one in which electrolytic separations are the leading features. The bullion to be parted and refined will be divided into two classes, by selection, and by blending in making up the materials for anodes. The one class will have silver as the predominant metal, but carrying as much gold as will permit its treatment by electrolysis in a silver nitrate bath.
1  Borchers, Electric Smelting and Refining, translated by W. Gr.  McMillan (London 1904), p. 317.
2  T. Ulke, Mineral Industry, 1895, p. 358 ; Hid., 1900, p. 233.
8 Trans. Australasian Inst. Mnrj. Eng., 1911, 15, 36; J. #oc. Chem. Ind., 1914, 33, 202. 4 Report of the Director of U.S. Mint, 1901-2, p. 123.n<t. «-nd Mwj. ./., Jan. 27, 190G, p. 1«9.nel bags makes the reduced silver of high
